
12. Preliminary Environmental Impact Statement: Ponce Landfill Expansion,
Geotechnical Services, Inc., 1978.

13. Report of Investigations on Co-disposal Area and Closure Activities associated

with SK & F Surfacement Impondment area for CECOS International, Inc., by
RCRA Research, Inc., May 1, 1984.

14. Personal Communication during Visual Site Inspection, conducted on July 17,
1986.

- 34-



1.8 Attachments

1.8.1 Visual Site Inspection Summary

On July 17. 1986, Mr. Ken Hiltgen of Lee Wan and Associates (LWA) conducted a
visual site inspection (VSI) of the Municipal Dumping Facility, Ponce, Puerto Rico. The
visit began at approximately 10:30 AM with a meeting between Mr. Hiltgen and Mr. Rick

Good of CECOS. The meeting lasted approximately 90 minutes, after which a
walk-through inspection of the facility was conducted. The walk-through inspection
lasted for approximately 90 minutes. The weather was clear throughout -the entire site
inspection.

1.8.2 Visual Site Inspection Field Notes

The following findings relative to site conditions and waste management practices
were confirmed during the VSI through direct observation and/or discussions with facility
pe rsonne 1.

1. The old SK & F lagoons (SWMUs 1 and 2) have been filled. The exact locations
of these lagoons could not be identified due to substantial landscaping
alterations and landfill operational changes over the past few years.

2. The sanitary landfill (SWMU 3) is operated in stages ranging from 2 to 3 tiers.

Fill cover over landfilled materials varies from a few inches to SO feet or more
with no visual means of determining its depth.

3. The drum and tank storage area, identified during the file review, was found to
be non-existent. It was suspected that this drum and tank storage area might
be a temporary unit at one time or a part of the planned future facilities at the
site.

4. Industrial hazardous wastes were disposed at the existing landfill site and often
placed between two layers of sanitary wastes with various thicknesses. It is
highly improbable to determine the exact locations or depths of these landfilled
hazardous wastes due to lack of records and major alterations of landscaping of
the general area.
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5. Law Engineering was contracted by CECOS to conduct an investigation of the
co-disposal landfill area in 1983 through 1984 (see Reference 13). Eight soil
borings (CA-1 through CA-8 as shown in Figure 4-6) were drilled at varying
depths in areas suspected as potentially having received hazardous wastes or
liquid wastes. Although hazardous constituents such as cyanide, barium, and
PCB were detected among all or some composite samples, the exact location
and/or depth of the disposed hazardous wastes were not located. In boring
CA-2, a zone of very high explosive gas production (presumably methane) was
encountered near the base of the fill material. A zone of wastes from a tuna
packing plant was identified in boring CA-3 based on the unusual texture and
odor of the material. Perched water conditions were encountered in the
waste-fi1l in most of the borings.

6. Site roadways are constantly being changed and rerouted as landfill areas of
operation change. Construction of site roadways required the excavation of
waste fill material. As a part of Law Engineering/CECOS investigation in
1983-1984, soil samples were taken from the fill material and analyzed for
hazardous constituents. The results indicate that none of the material sampled
would be classified as hazardous wastes. (Reference 13)

7. The old stream bed identified from aerial photographs has been obliterated.

8. The area is severely faulted, resulting in a very complex hydrogeological
system. This makes it difficult or impossible to determine what areas are being
monitored by the existing monitoring wells andlor location of up-gradient or
down-gradient wells.

Five photographs which document the condition as observed during the VSI on July 17,
1986 are provided in Appendix C.

1.8.3 SWMULocation Map

The location of the four SWMUs, relative to the site, is indicated on Figure 1-2 (page
8) of this report.
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APPENDIX A

GROUNDWATER
MONITORING

DATA
(1983 - 1984)

Source: RCRA Part B permit application, Ponce Center for Environmental Control,
Revised May, 1984. Section 4 - Groundwater Monitoring. (Reference 4)
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'lABLE 3
SPECIFICATIONS OF GRAIN-SIZE DISTRIBUTION

FOR FILTER PACKS

SAND TYPE n.s. STANDARD
SIEVE SIZE

No ••
No. 10
No. 20
No. 40
No. 60
No. 100

Medium-to-Coarse
Sand 3/8"

No. 4 ~
No. 10
No. 20
No. 40
No. 60

PERCENT FINER BY WEIGHT
PASSING CORRESPONDING SIEVE

100
70-100
35-100
10-80
0-25
0-5
100
100

20-100
0-80
0-20
0-5

Fine-to-Medium
Sand

-----=:..,-
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Step 3

Step .•

Step 5

Plot (B-h)/(B-Bo) in logarithmic Icale verlUS t,
time elapsed Itnce the beginning of test.

Draw a Itraight line through the data points
plotted in Step 2.

Read off the ba.ic tiae lag '1'0froll the Itraight
line drawn in Step 3. '1'hisil the time corresponds
to the point at the line where the value of
(B-h)/(B-Bo) equals 0.37.

Calculate the hydraulic conductivity I, in em/see,
by the following equationz

I •

where: r •
R •

inner radius of well, em
outer radiul of Icreened section ofwell, CII
length of Icreened section of well, em
ba.ic tillelag deter.ined in.Step .•above, lec.

6.3 Potentiometric Levels and Groundwater Plow
Potentiometric levels of the Ponce Poraation vill be evalu-
ated using the vater level data obtained durinv bydrogeologiC
inveltigation. Such levell vill.rH u.edr-to~conltruct a

. ~t_ .••,crA A1...•,~~ ~~MI(\,oLSpotentiOlietric contour ••p of".~ to evaluate
lateral· ,radientl, flow directionl, and flow ratel. In
addi tion, vertical 9roundwater hydraulic ,radient. vlll be
determined from this data •

..•. ._------_._-
.- .._-------- -- •.-....... .. -. ---
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6.2 Bydraulic Conductivity ~elt~n9
Riling head t••t. will be conduct.d in t••t 8Onitoring vella
to mea.ure in-.itu hydraulic conductivity of the veologic
atrata adjacent to the .aturated acreened interv.l. .,heae
riaing head teatl will be perfor.ed after well development.
The t.at will be conducted by recording the recovery r.t. of
the water in the well veraea tl.e until the foraation
approaches It.tic conditionl.

The major

Step 1

Step 2

Step 3C)'.:..~.

Step 4

Step 5

steps in conducting a riling head test are:

Record the initial w.ter level B in the well.

Remove a quantity of vater from the vell.

Meaapre and record the v.ter level Bo in the vell
immediately after r••oving the water from the well.

Mealure .nd record the vater level h in the well at
regular ti.e intervala. .,he ti.e interval between
auccellive ••aaure.enta ahould not exce.d 1 hour
during the firat 6 hour. after re.oval of the well
wat.r.

"er.in.t. the teat when the v.ter lev.l in the v.ll
ha. approached the atatic lev.1 ••••ur.d in Step 1.

The Bvoral.v .ethod vill be uled to analy.e data collect.d in
the riaing head te.t. .,he aajor .t.p. In applying the
Bvor.lev .ethod are deacribed belovz

Step 1

(j

C.lcul.t. (B-h)/(B-Bo) for each ~.ter level h
ae.lured during the teat~

Golder.IIOCII'"
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./6.0 HYDROLOGIC FIELD MEASUREMFNTS
6.1 Groundwater Level Measu~ement~
Groundwater elevationa vill be measured periodically through-
out the field investigation using an· electric water level
indicator. Upon completion of vell Installation and develop-
ment I vater levels will be aeasured In al.l the vells on the
same day. For QA/OC purposes I a aeasurement loop will be
completed. This will be done by measuring the depth to water.
in the initial well of the survey again at the end of the
survey. The data will be recorded in a field book and later
transferred to a computer data aanagement system.

6.1.1 Survey Measuring Points
The location and elevation of all teat IIOnitoring vells
installed during this program will be deterained by a
registered surveyor. The survey will be done to the following
accuracy:

Location - within 1.0 feet
Elevation - within 0.01 feet

A measurement point vill be urked on the top of the well
casing to assure consistency in future groundwater elevation
aeasurements.

~he location of the recommended surface s••pling.point vi11
be .atabliahed to the following accuracy:

Location - within 1.0 feet
Elevation - within 0.1 feet

\.
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5.6 Field Inspection and Quality Assurance/Quality ControlProcedure~
A GAl representative will supervise drilling, well installa-
tion, well dev.elopment, and equipment decontamination
activities. Field' activities will be documented at the site
by a GAl geologist/engineer, while some field data will be
documented on the following field forms:

o Field Corehole Log (Figure C-l)
o Basic Drill Hole Data Sheet (Figure C-2)
'0 Monitoring Well Installation Log (Figure C-3)
o Well Development Field Record (Figure C-4)
o Sample Collection Form (Figure C-5)

-- \ Field records will be duplicated at the site and the origi-
nals transmitted to the Atlanta office at least every week.
These forms will be included in the final report.

Representative well installation materials (i.e. sand, grout)
will be sampled for each test monitoring well installation.
These samples will be placed in a clean one quart jar with
lid, sealing the lid, labeling the jar according~y, and
storing the sample at the site for future reference. Also a
sample will be taken of the wat~r frOli st••• cleaning .the
dr ill rods, before th.e start of one borehole. 4fhe water
sample will then be analyaed for the parameters listed in
Appendix A. ~he sampling documentation and shipment is
described in Section 7.5. A field blank of the .unicipal
water used for steam cleaning will also be obtained and
analyzed for the list of parameters in Appendix A. (S••
Table ••). The analytical procedure. for the analyses ar.
detailed in the quality assurance plan for the site (Golder
Associats Inc., 1988c, Table 2)•

. GolderAltocl"n
'''- ."" -
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o Establish an effective hydraulic connection between
the well bore and the formation; and

o Stabilize the formAtion surrounding the screen.

Air lift combined with surge pressurization with nitrogen
will be used in well development. Surge pressurization will
induce reversal of flow, Avoid particle bridging, and provide
adequate formation and filter pack stabilization. An
alternate form of well development may be used (e.g. bailing
the wells using a Teflon or stainless steel bailer with
polypropylene rope) if surge pressurization does not produce
adequate water for well development. Well development will be
conducted in accordance, with the well development form,
Figure C-4. This will continue until the well produces repre-
sentative formation water, which shall be assumed when pH,
conductivity and temperature readings are stable and the
water has achieved a sustained degree of clarity. The
turbidity of the water at the completion of well development,
in nephelometric turbidity units (N.T.O.) will be measured
and recorded to establish the baseline for future sampling
events. A minimum of five volumes of water standing in the
well, .t static conditions, will be removed during develop-
ment.

Initial groundwater levels will be aeausred prior to and
after each well has been completely devel,oped. Steady state
conditions will be confirmed by taking water level readings
subsequent to well development. '1'hegroundwater should be
allowed to stabilize for a .tnimum of 24 hours after well
development before addit.ional readings are ••de. , '1'heperiod
may be extended for low-yield vella where the water level
will require a longer period to recover to' ita original
position. A recovery or variable head test (refer to Section
6.2 for procedures) may be performed immediately after well

-'development.
- -,,-~
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consist of fine-to-medium sand. For the '6 slot
screen, the filter pack will consist of a fine-to-
medium silica r;and.The speCifications for the grain
size distribulion of the filter pack are provided in
Table 3. The filter pack will be installe.dusing the
tremie method while withdrawing ·the drill rodsupward.
A saline resistant aeal' will be placed above the
filter pack and will ~e extended to about 0.6 • (2
feet) below the ground aurface. 'lhe .eal material
will consist of Volclay Grout or equivalent mate-
rial. Appendix E contains the technical information
and specifications for Volclay Grout. A mud balance
test will be conducted for each batch of ~ix prior
to placement. The grout slurry weight· will be a
minimum of 9.4 pounds per gallon at the time of
placement. In application, the grout will be
prepared by mixing with fresh water and installed by
the tremie method. The drill rods will be pulled
from the borehole subsequent to grouting.

d) Cement will be placed from 0.6 • (2 feet) to the
ground surface. A protective aurface casing with
locking cap will be poSitioned over the test
monitoring well and cemented in place. A 6 am (0.25
'inch) diameter vent hole will be placed in the end
cap. Three 6 lUll (0.25 inch) diameter drain holes
will be placed in the protective surface casing
directly above the cement aeal to drain all the
water that ••y be accumulated in the annular space
during well development and s••pling.

e)

The filter pack design described above ia applicable to the
expected water table aquifer conditions. If confined
condi tiona are encountered, such that the well ••y collect
water from aore than one aquifer,. the design will be re-
evaluated.

5.S Test Monitoring Well Development Procedures
~he completed test monitoring wells will be developed to:

"#: •. _- .-----.-------o Remove any fluids introduced into the wellJ
r !-,
~
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field parameter measurements of pH, apecific conductanc.,
and temperature will be taken. .efer to Section 7~4for
field parameter measurement procedurea.

5.4 Test Monitoring Well Installation Procedurea
~he inatallation procedurea for the recommended teat monitor-
ing wells will be conaiatent with inatallation procedurea for
RCRA groundwater monitoring wells, aa outlined in the'O.S.
EPA Technical Enforcement Guidance Document, 1986. (United
States Environmental Protection Agency, 1986.) A teat
aonitoring well may therefore be uaed aa a groundwater
80ni toring well upon the completion of the hydrogeologic
evaluation. Figure 7 depicts a typical inatallation diagram
for the teat monitoring wella.

Inatallation and completion of the teat aonitoring wella will
be performed in the following aanner:

a) Place about 150 II1II (& inchea),of aedium-to-coaraeailica aand through the drill roda to the bottom of
the hole. Conatruct a well while inatalling thewell through the drill rod opening to th. baae ofthe borehole. The well will conaiat of a 6 a (20foot), 50 II1II (2-inch) diameter, atainleaa ateelacreen ('10 alot in conaolidatedrock forutionaand,& alot in fine grained aoila), a 3 • (10 foot)atainleaa ateel vell caaing aection (50 •• (2 inch»above the acreen, the appropriate length of 50 am (2inch) di••eter fluah threaded PVC vell caaing, andend capa placed on the top and bottoa of tbe vell.The acreen vill be inatalled aucb that tbe top
portion of the acreen tranaecta the foraation vatertable. 'typically, the top of the acreen vill belocated about 0.6 • to 1.5 • (2 feet to 5 feet)above tbe vater level. AI. (3 foot) atick up villgenerally be eatablished.'All caaing jointa ~ be. _aealed with teflon tape. - ' --'-.0"" _, .,

b} Place a filter pack around and above the acreenedinterval to about 1.5 • (5 feet) above the top of
the acreened interval. The filter pack for the '10
alot acreen vill conaiat of a aedium-to-coaraeailica aand, vith the upper '1.5 • (5 feet) to

I\....
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4). The analytical results of the drill cuttings soil" samples
and Ponce Formation background r-oil .amples, obtained during
the soil investigations at the site (Golder Associates Inc.,
1988d and 1988e) will be cOlDpared. An evaluation will be
made by comparing the constituents reported from the back-
ground .amples to the constituents reported, if any, from the
drill cuttings .oil aamples. Constituents reported in the
dr ill cuttings soil samples that are also present in back~
ground soils, at a similar concentration, will be considered
indicative of natural background conditions. Based on this
evaluation, if the drill cuttings are considered non-ha,ard-
ous they will be disPosed in the .ite'. landfill~ otherwise,
an alternative disposal facility will be used (to be identi-
fied at that time). The analytical procedures for the
analyses are detailed in the quality assurance plan for the
site (Golder Associaies Inc., 1988c, Table 2).

The rock core obtained during drilling will be logged by a
qualified GAl representative. A log form, included as Figure
e-l, will be completed for each borehole. This form includes
the depth and descr iption of saturated zones and the total
borehole depth. If any -of the boreholes are ter.inated at a
depth different from the originally planned depth as shown in
Table 1, then the reason for terminating the borehole will
also be noted in the borehole log. In addition, the botehole
log and the drill hole data sheet will contain detailed
descriptions of unusual feature. that ••y have been observed
in the" borehole. "The" core will be placed in core boxe.,
"label,d, photographed and stored on aite.

,. )
\_"

During the drilling process, ~roundwater a••ples will be
obtained from the drilling recirculation system every 3 • (10
feet) once ~he saturated lone ia encountered. The 9rou~dwater
sample will be collected in a clean container and standard

Gold., AuooIatee
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Standing fluid in the .urface casing will be flushed by
Circulating potable water at the bottom of the surface ca.ing
until relatively clear return i. aChieved. Subsequent
drilling, u.ing a nominal 14 em (5.5 inch) out.ide diameter
bit will then proceed through the .urface ca.ing, while
coring rock to the desired depth. Upon reaching the de.ired
depth, the borehole will be t,horoughlyflushed clean of any
drill cuttings, and well installation will commence.

:

Deviation studies will be made on all the boreholea drilled.
If .ignificant deviations from the vertical exi.t, the water.level elevation reading. will be corrected to account for the
deviation.

Drill cutting. recovered during the drilling operation will
be .tored in container. next to the borehole. I••ediately
following drilling activitie. for every two borehole., a .oi1
.ample of the drill cutting. will b~ taken and analy.ed for
the Priority Pollutant para.eter•. 1i.ted In Appendix A
(excluding the the Priority Pollutant. pe.tlcid.'par••eter.,
while the analy.e. for the Priority Pollutant .etal. parame-
tera will be for total .etal.), p1u. up ~o the fir.t 40
peak•• One .ample will be taken for every two borehole., 1n
which the drill cutting. will have been combined (aee ~able ,.
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stratigraphy. The geophysical logging device will be lowered
downhole through the well casing to conduct the .urvey.
~pical drilling procedures to be used at 'the aite are
outlined below.

In areas where the borehole is .located in the landfill, it is
understood that BFIP will clear away any refuse and fill to
expose visibly clean natural material. The e~tent of any
visible staining on the exposed soil surfa'cewill be noted in
the drill hole data sheet (Figure C-2) and reported. This
area will then be backfilled with clean borrow uterial.
Surface casing will be installed in these boreholes to a
minimum depth of 1 m (3 feet) into the natural aaterial as a
precautionary measure to minimize the potential of dragdown.
Surface casing will not be installed for borings located off
the landfill.

,.-.
( Borings will generally begin by drilling a nominal 23 em

(9-inch) diameter borehole 4.5 • to 7.6 • (l5to 25 feet)
below ground surface, or a minimum of 1 • (3 feet) into the
natural material. Upon reaching termination depth, the drill
rods will be removed and 15 em to 20 em (6 inch to 8 inch)
diameter flush thr.aded PVC casing will b. placed in the open
borehole. Approximately 15 em (6 inch.s) of the surface
casing will extend above the ground .urfac.. !'he annulus
between the surface casing and the borehole will then be
grouted in place to ground surface by the tre.ie .ethod. ~he
grout mix ahould consist of 28.5 1 (7.5 gallons) of potable

. .
water to one 42 Kg (94 pound) bag of Class A neat.ce.ent,
vi th 5' bentonite powder. 'lhe8ix proportion ••y be .odified
to accommodate field conditiona. 'lhegrout will be allQwed to
cure for a minimum of l2hours. 'lhedrill rig and drill tools
vill be steam cleaned before subsequent drilling in accor-
dance with the procedures described in Appendix B.

u
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The rinsate sample analytical results will be compared to the
statistically significant detection limits (SSOLs) developed
for the evaluation of the groundwater .onitoring data. If
the sample results are not considered statistically signifi-
cant, the sump liner and the topsoil and polyethylene sheet
within the decontamination pad will be disposed in the site's
landfill. If the sample results are considered statistically
significant, the sump liner may be disposed in another
facility, to be identifed at that time. Furthermore, if the
sample results show a statistically significant detection,
at least one soil sample will be taken from beneath the sump
and one from beneath decontamination pad. The soil samples
will be analyzed for the Priority Pollutant parameters listed
in Appendix A (excluding the Priority Pollutant pesticide
parameters, while the analyses for the Prior ity Pollutant
metal parameters will be for total .etals), plus up to the
first 40 peaks. The analytical procedure for the soil
analyses are detailed in the quality assurance plan for the
site (Golder Associates Inc., 1988c, Table 2). If the
analytical results of the soil samples indicate that the soil
represents an insignificant threat to human health or the
environment the topsoil and polyethylene sheet within the
decontamination pad will be disposed in·the site's landfillJ
otherwise, the materials will be disposed in another facility
(to be identified at that time).

5.3 Drilling Procedures
Boreholes in which teat Ilonitoring wells will be installed
will be drilled using air rotary drilling techniques. ~he air
will be filtered to remove oil frca the compressor. Continu-
ous formation rock core samples will be obtained during the
drilling operation. If core recovery is inadequate to define
the Ponce stratigraphy, then downhole geophysics (e.g.
natural gamma) Ilaybe utilized to better define the formation

eo

c
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rinsate water drains to a lined sump. A. layer of 6 ail
polyethylene sheet will be placed on the ground, coapletely
covering the pad, and a 15 em (6 inch) thick soil.layer will
be placed on the top of the polyethylene sheet.

The sump will typically occup~ a 1 • (3 ft.) by 1 • (3 ft.)
area to approximately 0.5 a (1.5 ft.) in depth. It will be
lined with 6 mil polyethylene flexible membrane liner (FML)
to maximize its liquid retention capacity. The liquid
collected will be pumped daily to a tank truck such that
there will be minimal standing water in the sump. The tank
truck will be hauled to a wastewater treataent plant for
disposal at regular intervals by· BFIP. The name of the
company selected to haul the rinsate water will be submitted
to the EPA within 10 days from the date of this selection.
The rinsate water will be disposed at a local publicly owned
treatment works (PO'rW) facility in the vicinity of Ponce,
Puerto Rico. The name and street address of the local POTW
facility will be submitted to the EPA no less than 10 days
prior to hauling the water.

On completion of the project, ·a rinsate sample will be taken
from the sump liner. The sample will be analyzed for
Priority Pollutants parameters listed in Appendix A (exclud-
ing the Priority Pollutant pesticide· para.eters, while the
analyses for the Priority Pollutant aetal parneters will be
for total aetals), plus up to the first 40 peaks. Table 4
lists ·the type of sampies to be taken by ••trix. The analyti-
cal procedures
assurance plan
Table 2)•..__ -

for the analy~es are detailed In the quality
for the aite (Golder Associates Inc., 1988c,

--~.
-------- -.--.•~ ~~ ....•.-- -
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5.0 ~q$!~ WELL INSTALLATION PROCEDURES
5.1 General
The recommended test .oni toring welols for the Ponce Municipal
Landfill Facility will be designed and installed based on the
atratigraphy and depth to wate~ encountered at each .onitor-
ing location. T~e well acreen alot alae will be aelected to
provide sufficient hydraulic communication
stratigraphic interval screened and to prevent
of fine grained sediment into the well.

between. ° the
the migration

The drilling procedures will be conducted to.inimize the
potential of dragdown of surface .aterials, to .inimize the
potential communication of surface or near aurface water into
the well while drilling, and to .iniaiae potential cross
contamination between well. from the drilling equipment. In
addition, the well installation .ethod will ainimize the
possibility of borehole collap.e. The following .ection.
present the procedures to be u.ed to accompli.h these goals.

5.2 Equipment Cleaning and Decontamination
The drill rig and drilling tooi. will be cleaned prior to
initial u.e and between drilling locations. All well ca.ing.
and other pertinent well _ter ial. will al.o be cleaned
before in.tallation. Cleaning procedurea to be initiated are
outlined in Appendix B.

A decontamination pad will be establiahed.on fre.hly expo.ed
clean aoil in the northwe.t portion of the aite located off
the landfill (Pi,gure .). Equlpme.!'otcleaning will be pe~.e~ ° _

at the decontaminatOlon 0paodrather than at each well-ioe.tion. ----0..
Where neces.ary, amAll dikes will be con.tructed around the
decontamination pad to prevent aurface water from entering
the pad and to confine the rinsate water within the pad. The
surface of the pad will be leveled and graded .0 that all

i
'0 .-
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ATTACHMENT IV-2
GROUNDWATER MONITORING WELL SPECIFICATIONS

* References and citations made to specific sections, tables,
figures or other sources which are not included in this
Attachment are available in BFI's revised Post-Closure Permit
application, dated May, 1989 and is in the Administrative
Record. The Administrative Record is located at: u. S.
Environmental Protection Agency, Region II, Permits
Administration Branch, 26 Federal Plaza, New York, N.Y., 10278
and the Puerto Rico Environmental Quality Board, Santurce,
Puerto Rico, 00910-1488.
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MONITORING WELL INSTALLATION LOG
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PROJECT: IFVAFAJPONCE

PROJECT LOCATlON: Ponce, ',R

PROJECT NUMBER: 183-3103.2

"I:vunu ur DUnl:nUL,C \,IYY-1

lORING ~TE: 11ZWO

lORING LOCATlON: •• ~

'HEET 2 OF 2 @D-.TU •• : MSl

1'I£ZI::JwET£F\
~w.RKS OR

ITANOPIPE
NST AUATION

bEiCHPlON ILOWSI
I ill

H

,Ie
II1H

17 lie

170 Sot\. CS&rI<~ah ;ray, ~ed ' •. 00
limey MUDSiONE.
(Juana 0I&z FCImIIIion)

tI lie

11e ,. IIC

II:
., IICs
II

".00

NOTES
FIe .3.5" AocI<Core
OSR • Cerur Semple AocaryIRwelM

CircuIaDon.

IIart.:I UIirtg ..., • 1eo IL kif
cIriIIIn;.

"'·12 taken •• 1181L
CI 1e;'at\d 17.' ~ planar
hcU. wIIh caIciIa inNIinQ.~o
deQ_ 10 ClOt. axil.w••• umpIe taken 170'·'80'Field 1* :

PH;7.'
Temp.; 21,2 C
19K, Cond,; 100 umtIoa

"'·13I1118n •• ' •• IL

• 11J21L~ planar
hclure 80 deg. 10 ClOt. axis.

'011'

~

~

1011'

'011'

1011'

,~

II 118',201',202' liickenaiOed
hctur. along ClOt. axis.

Golder Auoclate.



PROJECT LOCAnoN: PonoI. P.R

PROJECT NUWBER: ~.2

lORING DATE: 1fl318O

lORING LOCATION: See Aemarb

DATUM. MSL

Ground~: 308.21\.
(83.85m.)

,ocr. l..cx*iOn.
""8.700.0 m.;E1a. 115.5 m .

.--+---;-----+-+---1 Jet umpie SA·1 1Men8I 8 I\.

SA·2"" • 18 I\.

SA•• laken • 78 I\.

SA·7 laken • 88 It

SA.• laken at lie ft
~ 1OSft. IOiIIl moist

SA·" .." • 158 It

IL.O\.'$/
Iin

o

'0

Sd!.. pale yeIIowiItIorange. rnodenUIy
(mod I ~d <-ath.).
UMESTONE.coBBLfS and c4 GR-'VEl.
_ fine und. _ ~ IiIL

10
pale yel K>WI,h orange. moc: we&!h

LlIoIESTONE-COBB:.ES and c4 GRAVEL
IO"ne fine und. 80tne ciayey ail!.

10

'10

'10
SIi!I. dar\;-.tI ;r8y. CLAYEY
SILT. nee ao lime fine sand.
(Juana o..z Formcon)

DI'Iu. NG ",'OCIC
DI'II.I.H3 ~ 0..1 T•••• IIII:.

DI'Iu.D! --,..-..-. Golder Aaaoclat ••
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ATTACHMENT IV-1
GROUNDWATER MONITORIN/wELL LOCATIONS

* References and citations made to specific sections, tables,
figures or other sources which are not included in this
Attachment are available Ln BFI's revised Post-Closure Permit
application, dated May, 1989 and is in the Administrative
Record. The Administrative Record .is located at u. S.
Environmental Protection Agency, Region II, Permits
Administration Branch, 26 Federal Plaza, New York, N.Y., 10278
and the Puerto Rico Environmental Quality Board, Santurce,
Puerto Rico, 00910-1488.



Landfill and Environs





Road into Landfill

Active ~ndfill Area



Landfill Site Conditions

Landfill Boundary



I
• APPENDIX C

PHOTOS TAKEN
DURING VSI

ON
JULY 17, 1986
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(continued)
SUMMARY OF SK & F SAMPLE COMPOSITE ANALYSIS

\\.

UN Ir U~ SAMPLE [DENT IF rrrrros PARAMETER
,--_.!AR~MHER MEASURE Camp-I4 Camp-IS - Com~- --rn:Af.f- CM-AM=2-- ----
pJiw/water STANDARD 7.04 11.31 9.10 9.76 10.58~fT

/
I

leachable TOC mg/1 27 207 64 11,800 10,900Su1f ide ug/g Dry 112 180.3 306.2 125 134T-Cya"ide ug/g Dry 3.66 8.44 3.70 <0.5 <0.5T-Chromi tin ug/g Dry 28 35 15 23.9 25.7T-Copper ug/g Dry 19 28 7.6 7.48 8.50T-lead ug/g Dry 2.6 7.5 3.0 380 130T-Nickel ug/g Dry 20 24 4.5 4.27 9.23r-su-» ug/g Dry <0.3 1.5 <0.2 <0.3 <0.2T-linc ug/g Dry 120 59 7.0 10.5 13.4T-Iron ug/g Dry 22,200 19.200 8,900 21,300 19,500
Halogenated ug/g Dry 0.15 1.2 0.01 0.04 0.03Organic Scan as Chlor1nei
(ECD) lindane 'Std.
Dry Wefght S 75 71 81 96 97 (

-----~- - I



(con ttnued)
SUMMARYOF SK & F SAMPLE COMPOSITE ANALYSIS

UNIT OF SAMPL! lDENTIFICATlON PARAMETER ,- ~
PARAMETER MEAS~E Comp-6 C(JIl -7 . _C(JIlp-B Comp-9 -r(Jll~-lO Conp-Ll comp-ll ---romp-13 .-

pH w/water STANDARD 8.08 8.48 >12.00 12.02 10.68 8.42 9.37 9.07
UNIT

~ea~hable TOC mgl1 45 44 100 I~4.7 27 33 132 31 )
ul ide ug/g Dry 136.7 220.0 406.5 101.2 96.6 610.0 <22.2

T-Cyanide ug/g Dry 6.64 0.78 0.81 1.22 0.48 1.06 2.03 3.47
T-Chromi till ug/g Dry 30 29 40 55 19 29 20 18
T-Copper ug/g Dry 24 18 66 46 5.9 11 9.2 6.4
T-Lead ug/g Dry . 1.7 1.8 25 8.3 1.2 1.9 1.1 0.77
T-Nickel ug/g Dry 36 24 34 20 5.1 11 16 4.1
'i-Silver ug/g Or) >0.03 <0.3 <0.4 <0.4 <0.2 <0.2 <0.3 <0.2
T-Zinc ug/g Dry 76 63 180 94 3.7 36 14 6.0
T-Iron ug/g Dry 21,100 12,600 98,400 7,800 8,700 8,900 10,000 4,800
Halogenated ug/g Dry 0.13 0.02 0.11 1.4 0.07 0.17
Organic Scan as Chlorine;
([CO) Lindane Std.

Dry Weight I 79 80 62 16 83 87 80 90
- ,....



SUMMARY OF SK & F SAMPLE COMPOSITE ANALYSIS

UNIT OF SAMPLE -roENllrrCATIOR PA~ARrTr~
PARAMETER MEASURE Comp-l Comp-2 Comp-3 Comp-4 Comp-S

pH with water STANDARD 9.75 8.12 7.87 7.85 7.79
UNIT

leachable TOC mgl1 30 63 26 74 28
Sulfide ug/g Dry 127.5 13.1 371.1 194.7 35
T-Cyanide ug/g Dry 5.89 7.58 3.37 2.47 4.62
T-ChromitJn ug/g Dry 29 41 26 30 31
T-Copper .ug/g Dry 28 30 18 23 18
T-lead ug/g Dry 7.7 110 39 19 1.8
T-Niclcel ug/g Dry 16 26 22 21 22
T-Si her ug/g Dry 0.73 <0.4 <0.4 <0.4 <0.4
T-linc ug/g Dry 65 84 77 180 47
T-Iron ug/g Dry 18,600 64,400 15,700 18,600 17,700

Ha1ogenated ug/g Dry <0.01 0.24 <0.01 0.07 0.09
Organic Scan as Ch lorine; !

(ECO) lindane Std.
Dry Weight I 70 61 8J 76 80



SUMMARY ANALYTICAL RESULTS FOR CO-DISPOSAL AREA CONPOSIT[S
--------

Parameter
Unit of
Measure

Chern'ca1
Oxygen
Demand
Total Recov-
erable
Phenolics

SAMPLE IDENTIFICATION- COMP- COMP- COMP- COMP- COMP- COMP: COMP- COMP- COMP-
CO-8 CO-9 CO-1O CO-11 CO-12 CO-l3 CO-14 CO-IS CO-16

21.500 55.300 27 .100 5~.300 11,70ll 163,000 12.800 24.700 4.010

0.82 1.15, 2.09 2.89

21.000 3.300 2,280 7,090 1.740 8,330 33,700 18,800 54,400

1.97 2.28 0.93 0.77 1.43 1.22
228 120 133 244 153 113 45 250
46 149 50 72 84 52 24 42 4.7

"

0.10 0.10 0.23 -

- -------- .-

)

110
204
0.76

0.17
0.34
0.41

MP-I COMPCO-4 CO-6

Total 8adllft
Total Cyanide I gIg Dry I I 0.76 I o. t:

Total
Recoverable I g/gDry I 2,280 I 330 I 1,400
Oil 8. Grease

Tetal Zinc
Halogenated
Organ'c Scan([CO)
Total Poly-
chlorinated
Biphenyls

gIg Ory I 5,700 I 7,800 I 9.000

9/g Dry I 2.'27 I 2;03

gIg Dry 76
gIg Dry 34
*

*"

204
24

• •• ug/g dryas Aroclor 1242
ug!g dryas Aroclor 1260

ug!g dry Total
ug!g dryas Chlorine;

Lindane Standard



APPENDIX B

CHEMICAL ANALYSIS
OF COMPOSITE SAMPLE
FROM THE SOIL BORINGS

IN THE
CO-DISPOSAL AREA

AND SK & F IMPOUNDMENT AREA

Source: Report of Investigations on Co-disposal Area and Closure Activities Associated
with S K & F Surface Impoundment Area, by RECREA Research, Inc., May,
1984. (Reference 13)
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FIGURE C' " BASIC DRILL HOL~ . DATA: ,

•
i

-

PROJECT-:
- IBOREHOLE NO: .

LOCATION:

CLIENT:

ORILLING CONTRACTOR;

ORllllNG METHOD: MACHINE:

CORE BARREL a BIT DESIGN: OR IENTATION OF HOI.E:

OATuM: ELEVATION OF COLLAR:

OVERBURDEN THICKNESS: DATE HOLE STARTED:

DEPTH DRILLED INTO ROCK: DATE HOLE COMPLETED:

TOTA~ DEPTH OF HOLE: "EFEAENCE NO: .

LOGGED 8'f'; CASING "EtOAD;

NOTES:

:

.

.

.

~,,£t'l.I;6'1: .
,I~~4Y:
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wt.L:t.: ut:. Vt:.LUI-'Mt:.N I I-It.LD t<t:.l.,;UI-<D FIGURE

a NAWE - -'OS NO. -wEU. NO.

C?'.' D£VELOPED BY DA1E OF INSTALL. SHEET_OF _

STARTED DML.. ~ COWPL£TED D£VEL. ,
DAlE ••• 6l'ft -W.t. BEF'ORE D£VEL. DP1K l. l. AFTER DEVEL. 1. ~

lAtE 1IMI .,1M lAtE 'ftME

WELL DEP1H: IUORE DEYEL. AFTER DEVEL. WELl. DlA. (In)

STANDING WATER COWMN (n.) STANDINC WEU. VOLUME gal.

SCREEN L£NGlH , DRIWNG WATER LOSS gal.

YOWY£
,FIELD PARAMEltRS

DAlE/DWE 1tDIO\C PEC-COND. lEWP. pH 'IDMKS
(GALS) (umhoI/crn) (ee) ( •• Yo) 01HER

(~

.

.

- TOTAL VOLUME RE•••OVED (gal.)

DEVELOPt.AENT METHOD:

.

-,
NOltS:

Golder Associates Inc.



'.MPLE COLlEC'TION 'ORM

.;"\"\PROJ£CTREF·:----------- PROJECTNO.: _
{ ..
-,

WEAlHER CONomONS

PRo-F-CT REF.: -----CLOUO CCMR - PREaPlTAl1ON: _

SAMPLE INEOBMADON

SAMPLE NO.: SAMPL! LOCAl1ON: _

SAWPL! OAlL: 11t.IE--- SAWPL£D IY: _

NONITORINGPROGRAM (•. 9- OETECl1ON,COMPUANCE) ...:.... _

IMMISCIBLE UOUID MONITORING
OETEcnON TECHNIQUE _

"'MISOBL.£ PHASE ornCTED' C YES C NO
DEPTH TO DAfISOBL.£ PHASE/THICKNESS _

SAl.CPLEumOD 1
VOl..UWE R£CEJ~
SAl.CPLE~T~ _

WATER SAMPLE

SAl.CPLEumOD 1
1tQ4N1QUE USED TO NEASURE OEPTH TO WATER _

WATER l£VE'L BEFORE PURGING

PURGINGWElHOO1: C YES C NO
\QJJWE r:JF WATER RDotOVEDBEFORE SAMPUNG: _

WATER l£VE'L AnIR SAMPUNG: _
~P~~r:JFSAM~ _

DEPlHT080~ r:JF~ _

FJELD MEASUREMENTS

'MAMElE8 UNIT

pH STANONtO

SPEc. COHO. UNHOS/CM

SAUNI'N s
TEwPEAAlURE C

lVRBIDITY N.T.U•
-, ..•.

DAlE,tm.tE

8£PUCA][' BEPUCA][ 2 !WCAn; ••

"-," ------ -- .... ~ .'. - ... ------ -------- .--

1
I I I I

1 1 1
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VENTED PVC END CAP

GROUND SURFACE

SURFACE CASING
WITH LOCKING COVER

REE 6mm(1/4 In.) oiA.
IN

••••.•-CONCRETE

a---NOMINAL 23cm(9 In.)
DIA. BOREHOLE15 em (6 In.) DIA.---w..-

PVC SURFACE CASING

Golder Assoclat ••
A•••••••• -...

50mm (2 In.) oiA. ---
5CH 80 PVC WELL
CASING

50mm (2 In.) oiA.
STAINLESS STEEL SCREEN

(-It 10 SLOT)

NOTE: SLOT AND SAND I'ZES
IHOWN APPLY ONLY TO
INSTALLATIONS IN ROCK.

---------

CEMENT BENTONITE
GROUT

.••..•--NOMINAL 14cm(5.5 in.)
DIA. BOREHOLE

M~C SAND

---:----.----~ .•. :;;....~ -- .. -

'-"'.u
BFI OF _PONCE. INC.

ORA.. _T.•.R.

. -TYPICAL TEST MONITORING WEll
INSTALLATION DIAGRAM

lE 1/3/ea
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Revilion 2'
April 1989 A-l 883-3643 __18

APPENDIX A
INITIAL PARAMETER LIST

PRIORITY POLLUTANT VOLATILE PARAMETERS
COMPOUND

'-

Acrolein
Acryloni trile-
Benzene
bls(Chloromethyl)ether
Bromoform,
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
l,l-Dichloroethane
1,2-Dichloroethane
1,I-DIchloroethylene
1,2-Dichloropropane
cis-l,3-Dichloropropylene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene Chloride
l,l,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Tranl-dichloroe~hylene
l,l,l-Trichloroethane
1,l,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl Chloride

PRIORITY POLLUTANT ACID PARAMETERS·
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-o-cre.ol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-m-crelol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol,..•....•
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PRIORITY POLLUTANT PESTICIDE PARAMETERS
Aldrin
Alpha-BHC
Beta-BHC
Gamma-BHC
Delta-BHC
Chlordane
4,4'-00T
4,4'-00E
4,4'-000
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Septachlor
Septachlor epoxide
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-I016
Toxaphene

PRIORITY POLLUTANT METALS
Arsenic (As)
Cadmium (Cd)
Chromium (Cr)
Lead (Pb)
Mercury (S;)
Selenium (Se)
Silver (A;)
Antimony (Sb)
Beryllium (Be)
Copper (Cu)
line (In)
Nickel (Ni)
Thallium ('1'1)

MISCELLANEOOS PRIORITY POLLUTANT PARAMETER
Total Cyanide

.-.... .

.- ,

Go'de, ANOCIetM



.....,..
" -t

Revilion 2
April 1989 B-1 883-3643.18

•. .~..• '."

APPENDIX B

DECONTAMINATION OF DRILLING BQUIPMENT AND MATERIALS

All equipment, tools and materials used in drilling and well
installation shall be decontaminated (cleaned) before being
used at any hole or well on site and between holes or well.
on site in accordance with the procedures outlined herein-
after.

1. The condi tion of the equipment .hall be such that con-
tamination il not created. Leaking .eal. or leaking
tanks containing fluids other than water .hall not bepermitted.

2. Water used in decontamination shall be from the munici-pal water supply.
3. All equipment .hall be degrea.ed prior to mobilization

to the site. Any lubrication of .quipment afterdegreasing will be with vegetable oil.
•• All cleaning except the initial degreasing i. to be

performed on .ite in the area provided. Cleaning opera-
tions, including di.posal of fluids and trash generated,
will be done in accordance with the .ite' •• afety proce-dures and material handling condition.. .

S. The drill rig will be steam cleaned utilizing municipal
water. Steam cleaning unit. operat.d u.ing compr •••• d
air .hall be .quipped with operable oil trap. and a
filter. The name, .odel and .erial number of the .t.amcleaning unit will be r.cord.d.

6. Drill rod,ca.ing, pipe wr.nch •• , etc., will b. sup-
ported on hor.e. or other .upport. and cleaned until all
vi.ibl •• ign. of 9r.a.e, oil, aud, .tc., Ar. r.mov.d.Bru.he •• hall be u.ed a. requir.d.

7. All equipment will be .t••• clean.d. If practical, All
equipment .hall th.n b. compl.tely wrapped in pla.tic

.and taped .uch that the tape i. on the pl.stic and noton the equipment.
8. New clean latex or cot ton gloves will be used at .ach

well location. Greasy gloves will be di.garded.



ATTACHMENT IV-3
WELL ABANDONMENT PROCEDURES

* References and citations m~de to specific sections, tables~
figures or other sources which are not included in this
Attachment are available in BFI's revised Post-Closure Permit
application, dated May, 1989 and is in the Administrative
Record. The Administrative Record is located at u. S.
Environmental Protection Agency, Region II, Permits
Administration Branch, 26 Federal Plaza, New York, N.Y., 10278
and the Puerto Rico Environmental Quality Bo'ard, Santurce,
Puerto Rico, 00910-1488.
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WATER WELL SEALING REPORT
(For Abandoned or Unused JlIs)·

LOCATION

County-----------_Township -.;. __ -- __ Section _
Pr~rtyCMmer------------ _
Addressof Property _

loeation: miles------ 0l1----------_---_-.1~•.•~1IrMaIon---~------ft ••••• w •__
on the side0' -:-- _

n.d,.,."' .....
ORIGINAL WELL

Well log Number Copy attached?Yesor No
(cirde one)

MEASURED CONSTRUCTION DETAILS Dateofmeasurementl:i-- _

Depthof WelJ.------ Staticwat.r L.vel _
Size of Casing L.ngth of casing _
WellCOndition _

SEALING PROCEDURE

Methodof Placement _

Placement:
SealingMaterial VolumeFrom- To _

From To ....- _
From To _

WasCasingRemoved? Yes or No
(cRleone)

Conditionof Casing _
p.rforations: From, To- .....;..__

From 10-- _
DateSeafingPerfOrmed _
Aeason(s)for Sear.ng _

CONTRACTOR

Name ....;:;;._·_-_..·-_~_-_- ·-- --- Registritbn • . -=_-_:.-_-_-_. -_.__.- .-
Address, ...._-------_
CilylStatelZip ......;.. Signatur. _

,-



I~\'
(1"h,

DECOMMISSIOKIHa WELLS 'rECDIQOES AJlD PITFALLS

By Beth Lamb and Thomas Kinney
EMCON Associates

San Jose, California

ABSTRACT
Decommissioning wells properly is as critical as constructing

wells properly. After installing thousands of monitoring wells
to characterize sites throughout the country, it is now time for
ground-water consultants to begin removing wells because they
have become a liability. All wells can provide conduits for
contaminant migration if they were improperly constructed or
have been damaged in the course of their use. No well lasts
forever: steel degrades, PVC breaks, well heads are damaged, and
wells are covered. Some wells may already pose a threat because
of poor construction techniques, such as the interconnection of
water-bearing zones, and others may become conduits due to
damage from extended use. Little attention has been paid to
proper well decommissioning and wells that were not
decommissioned or poorly decommissioned constitute a major
threat to our ground-water supplies. Several techniques used and
pitfalls encountered during decommissioning projects will be )
discussed. These projects implemented to protect ground-water
.onitoring systems included decommissioning deep and shallow
monitoring wells, abandoned oil wells, and production water
wells.

There are several ways to properly decommission a well.
Decommissioning serves to seal off all potential conduits
whether in the annular material, casing material, or in the well
bore. The technique of well decommissioning depends on the
original well construction, casing material, borehole
conditions, annular seal, and water-bearing material. The most
effective method for decommissioning is to overdrill and remove
the entire well installation. The enlarged hole can then be
sealedto the surface.

While well decommissioning is becoming
process can be complicated. Inaccurate

more common, the
records of well
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construction or partially decommissioned wells can lead to major
problems and increased cost in removing a well. Complex original
construction methods such as piezometer nests and telescoped
casing make overdrilling difficult. Additional problems hav~
been encountered. such as circulation loss. PVC clogging th~
bit. borehole deviation. bit deflection. borehole caving, caSing
falling into the hole. and pumps or other tools becoming stuck
in the well. These problems can lead to an incomplete
decommiSSioning process and a well which is still a potentialconduit for contaminant migration.
INTRODUCTION

A growing nuMber of ground-water wells are being installed
across the country for site characterization or contamination
detection because of the current concern about protecting
ground-water quality. In some sites there are more than 100
monitoring wells. Each ground-water monitoring well, production
well. test well, and injection well creates a potential conduit
for ground-water contamination. Oil wells can also pose a
threat to ground-water. Wells can act as conduits for
contaminant migration frollthe surface to the ground-water or
between water-bearing zones. Improperly placed or constructed
wells can jeopardize a ground-water monitoring system. Because
no well lasts forever, all 'wells eventually need to be
decommissioned. However, improper well decommissioning will also
compromise water quality. Therefore. proper well decommissioningis as critical as correct well construction.

Commonly, wells must be decommissioned because (1) the well
is no longer needed, (2) the well is not part of a new
monitoring plan, (3) ground-water has dropped below the bottom
of the well, (4) the well has been damaged. or (51 the well mustbe cleared away for new construction.

There are several reasons to decom.ission a well. The most
immediate concern is that a well may provide a conduit to
contaminant migration along the borehole due to damage or poor
construction. Wells that are damaged can provide contaminant
migration due to (1) broken well heads, (2) cracked casing, or
(31 pitted and corroded steel. Wells that are poorly constructed
can also provide contaminant migration along the borehole by
connecting several water-bearing zones or having inadequate orbroken seals.

This paper describes the decOMmiSSioning techniques that have
been developed to avoid problems that have been encountered
while decommissioning wells at several landfill and industrial
sites in California. Most of the wells were deep (>100 feet)
monitoring wells installed during early site assessments. Other
wells were decommissioned because they were abandoned productionwells with poor or unknown well constructions.

7111

DEFINITIONS
Hell decommissioning is the process of removing a well from

service by closing down all access to the well (see Sara.19871.
The term "abandoned" well, which is in common use, has an
ambiguous meaning. An "abandoned" well does not imply that the
well has been properly decommissioned. Abandoned wells may pose
a threat to ground-water quality. An "abandoned" well is defined
by the California Department of Hater Resources (1981) as a well
which has not been used for a period of one year. If the owner
of the well demonstrates his intention to use the well again by
properly maintaining the well, the well is termed "inactive".
All "abandoned" wells in California must be destroyed. "Active"
weUs are ones that are being maintained as an operating well. -
decommissioned well is one which has been "destroyed" prope
to prevent degradation of water quality and eliminate potential
physical hazards. In this paper the term decommissioned well
refers to a well which has been put out of service by closing
down the access to the aquifer by proper decommissioning
techniques.
DECOMMISSIONING TECHNIQUES

There are several decommissioning techniques. The method used
to decommission a well depends on the casing diameter. annular
material, and depth. To correctly decommission a well it is
important to know the original construction This information is
often difficult to determine. The most reliable source of well
construction detail is the well driller or a state regulatory
agency. All well information data obtained should be verified by
visual inspection before decommissioning begins. It is important
to determine (1) casing type (e.g. PVC or steel). (2) casing
diameter (including joint or telescoping diameters), (3) depth
of well. (4) water level, and (5) any obstructions (e.g. pumps.
lost drill bits or tools) •

Two decommissioning techniques have been developed to av04~
problems that commonly occur during well ~ecommissioning. ~
overdrilling method or perforating and presst.":'e-grouting.nethou
is used, depending on the original well construction. The
overdrilling method enlarges the original boring by removing the
casing and annular material. This method can not be used in
decommissioning all wells including some (1) deep wells, (2)
steel wells, (3) damaged wells, and (4) wells with very large
diameters. These types of wells can be decommissioned using the
perforating and pressure-grouting method. Both overdrilling and
perforating the casing insure that any failures in the casing or
annular materials which might provide conduits for migration are
eliminated.
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The following three steps are required to properly
decommission a well.

1) Remove obstructions fra. the well
2) Remove or perforate the casing
3) Seal the borehole

Removing Obstructions
Initially, the well should be cleared of all obstructions.

This requires pulling all pumps and piping. If obstructions can
not be drilled out (for example, lost bits or tools) these item
must be fished out before to decommissioning. Materials such as
PVC or wood should be broken up and removed from the hole. Fill
material must be cleaned out of the hole. If a well is not
cleared to the original bottom, problems such as loss of
circulation or twisting off a bit may occur during
decommissioning.
Oyerdrilllng Method

OVerdrilling the original well installation is an effective
way to decommission a well. The overdrilling method enlarges
the borehole to eliminate all potential conduits to contaminant
migration. It is suggested by Sara (1987) that the enlarged hole
be 1.5 times larger than the original boring.

A two step technique has been developed to successfully
decommission PVC monitoring wells using the overdrilling method.
Initially the PVC casing is drilled out with a tri-cone rock bit
to the top of the gravel-packed section (see Figure 1). This
first run re.oves the PVC casing which has the potential for
clogging the drill bit. Then an under-reaming bit with an
attached pilot tool drills out the reaaining casing, grout, and
gravel-pack material (see Figure 1). The under-reaming bit is
larger than the original boring and the pilot tool fits inside
the drilled out casing hole. The pilot tool enables the under-
rea.ing bit to follow the drill hole and avoid deflecting off
the installation.

MUd rotary is the .ost effective drilling method to overdrill
a boring and re-ove the casing in .ost wells over 40 feet deep.
In mud rotary the drilling fluid keeps the hole open and brings
the cuttings to the surface. In wells less than 40 feet deep
air rotary drilling can be used, provided the drill rig can
provide enough air pressure to lift the casing fragments and
sandpack out of the hole.

Simpler overdrilling .ethods can be used for some shallow
well installations. These include using hollow stem auger to
drill out the casing, a backhoe to pull the casing, or digging
the installation out. For these methods to b.e successful the
well construction needs to be simple.
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PerforatIng and pressure-GroutIng Method
When the overdrilling .ethod is not possible, a perforating

and pressure-grouting .ethod can be used to decommission a well.
In this method the casing and annular material is perforated
with denotation or cutting tools (see Figure 2). Perforations
should consist of • minimum nuaber of shots to sufficiently
fracture the casing and annular material. This would typically
be about 4 shots per foot. If a perforating knife is used to cut
the casing, the maximum blade width is typically 3/16 of an
inch. The perforation tool should be run on a solid tool to
insure the proper placeaent next to the casing in the veIl.

After the casing and annular material have been successfully
perforated the borehole can be pressure grouted to seal all
annular material. Pressure grouting forces grout into all
fractures in the casing and annular material. This seals off any
possible conduits to contamlnant migration along the borehole
(as described in the next section).

The perforating Method can also be used in wells where
conductor casing has been used to seal off upper aquifers.
wells constructed with steel conductor casing are a construction
co_on in landfills and lIulti-layered aquifer systems. To
decommission this type of well construction a combination of the
overdrilling and perforating and pressure-grouting method can be
used (see Figure 3). The first step is to drill out the PVC
casing as described in the overdrilling method, with a tri-cone
bit. This run is followed by the under-reaming bit with a pilot
tool to excavate the casing, grout and gravel pack to the
diameter of the conductor casing (see Figure 3). After the
boring is enlarged, the steel-conductor casing can be perforated
and the entire installation pressure grouted.
Sealing Methods

There are several methods to seal a well after the casing is
removed or perforated (Nye,1987, Garber and Fisher, 1988) • The
appropriate method depends on the original well construction. An
important factor in sealing the boring is to avoid bridging of
the grout. Bridging creates voids which could be paths for
contaminant migration. Two sealing methods are appropriate for
the decommissioning techniques describe previously either froa
the bottom up through a pipe or pressure-grouting.

Bridging of grout will not occur if grout is installed
through a tremie pipe or hollow stem augers. This allows the
grout to be placed at the bottom of the borehole. As the grout
fills in the boring the tremie pipe or augers are raised to
prevent bridging. If the casing and annular material has be~
perforated using only a tremie pipe sealing method does not
place enough pressure on the grout to force it into the
perforations.
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The pressure-grouting method pumps grout into the boring
which forces the grout to fill all voids in the casing and
annular space. For pressure grouting, a tremie pipe is placed at
the bottom of the well and a casing cap with an air relief valve
is placed on top of the well. The grout is pumped until the
casing volume is exceeded by 30 percent, or until 25 pounds of
back pressure is obtained.

The type of grout used depends on the formation environment.
Types of cement and additives available are discussed in detail
in Halliburton Cementing Tables (1981). For example, in areas
where water is corrosive, Type V cement should be used to avoi~
problems of grout failure and Calcium Chloride could be addE
to reduce drying time.

Most grout settles down slowly. Consequently it is important
to grout up a deep hole in lifts. Between each lift the grouted
section is allowed to set before placing the next lift. Neat
cement tends to shrink and crack. Therefore a grout mixture with
some bentonite should be used in the seal for well
decommissioning.

After the final grout lift has been installed, the
decommissioned well should be permanently marked, surveyed and
reported to the state regulatory board. This final step insures
that future investigators are aware that the well was properly
decommissioned.

DECOMMISSIONING PITFALLS
A well generally needs to be decommissioned because it is

damaged, which can make the process of decommissioning more
difficult than the well installation. Many times well
decommissioning becomes complicated when well construction is
unknown or different than reported. There are several types of
problems encountered during decommissioning, most of which. )
related to using the overdrilling method. The most commL..
decommissioning problems are bit deflection, loss of
circulation, and twisting off. The following section discusses
these problems and gives suggestions on how to avoid these
decommissioning pitfalls.

Bit Deflect ioo

The most common problem when drilling out a well is for the
drill bit to deviate out of the original borehole. The driller
will usually be able to determine when this occurs because if
the bit deviates out of the well installation into the
formation, torque and chattering will decrease.
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The best technique to avoid deviating out of the well
installation is to drill out the well with two runs as suggested
in the overdrilling method. When a pilot bit is used there is
less chance to deviate froM the borehole. It is important to
drill slowly while overdrilling to avoid bit deflection. If the
downhole pressure or drilling rate becomes excessive while the
PVC is being drilled out. the PVC will accumulate in the
drilling fluid and plug downhole circulation. PVC can also wrap
around the under-reaMing bit causing the bit to bind. Therefore.
it is important to drill with a minimum drilling revolution and
pull down pressure on the drill rods using the under-reamingbit.

It is easy to deflect off the caSing in a well that is not
grouted to the surface. The drill bit wanders out of the
installation because the casing is not supported within the
borehole. The unsupported casing May bend while the well is
being drilled out. This pitfall can be avoided by placing a
conductor casing around the original well installation to keep
the drill bit centered on the casing. The conductor casing
should be larger than original borehole to guide the drill bit
directly over the casing. The well can then be drilled out with
either an under-reaMing bit or a tri-cone rotary bit.
Loss Of CIrculation

Loss of circulation is caused by 1, drilling fluids
infiltrating very porous formation Material. 2, PVC clogging the
bit. and 3) bridging around the drill rods. If this happens the
whole installation can be lost as the hole caves in and thedrill assembly becomes stuck.

To avoid circulation loss probleMS due to decommissioning in
a porous Material, conductor casing can be set before
overdrilling. Typically this type of loss of circulation problem
occurs in the upper portions of an installation. in areas such
as refuse. engineered fill or loose soil.

Mud-rotary drilling should be used to avoid loss of
circulation proble.s due to clogging of the bit and bridging.
Mud rotary allows the cuttings to be carried to the surface as
well as keeps the borehole from collapsing. Again. it is
important to drill slowly so that not too much pressure is
applied and that the revolutions are kept to a minimum. In
addition. the drilling mud should be screened to keep casing
fragments from entering the pump and then re-entering the well.
Twisting Qff

Another pitfall to be avoided during well decommissioning is
twisting off a drill bit. This happens when a rotary drill rig
shears off the drill bit and/or some of the drill rods. This can
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be caused by high torque created by drilling out the casing and
grout or if circulation is lost in the hole. When this happens
the drill bits and rods need to be retrieved from the hole.
which significantly increases the time and cost of
decommissioning.

Mud rotary is the best drilling method to avoid twisting off.
because the hole can easily be kept clean. High torque and
circulation problems can cause the bit to twist off; therefore.
drilling should be slow to insure that not too much weight is
applied and the drilling revolutions are kept to a minimum.

Twisting off can also occur if the drill bit encounters an
obstruction in the borehole. This has included pumps, steal pipe
and other metal objects. To avoid this pitfall, the well should
be cleared out to th~ original bottom before the well is
decommissioned.
CONCLUSION

Proper decommissioning is as important as proper water well
construction. The technique used to decommission a well depends
on the well construction. Two techniques are used to
decommission a well, an overdrilling method and a perforation
and pressure-grouting method.

To avoid problems in decommissioning it is important to know
the well construction. When overdrilling a well, mud rotary is a
good drilling method to remove the casing and annular material.
In mud rotary the drilling fluids will control caving, and
remove casing fragments and annular material from the hole.
While overdrilling a well it is important to drill slowly to
avoid the decommissioning pitfalls of deviating off the well
installation, loss of circulation, or twisting off drill bits.

Currently there are a greater number of ground-water wells
being installed to monitor ground water for environmental
assessments. Because every well installed will one day need to
be decommissioned, it is prudent to consider well
decommissioning before the well is even installed. In some
places temporary wells may be installed, or a 50/50\ bentonite
cement grout mix could be used. This would allow the well to be
easily pulled during well decommissioning and avoid expensive
decommissioning costs.
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ATTACHMENT IV-4

SAMPLING PROCEDURES

* References and citations made to specific sections, tables,
figures or other sources which are not included in this
Attachment are available in BFI's revised Post-Closure Permit
application, dated May, 1989 and is in the Administrative
Record. The Administrative Record is located at u. S.
Environmental Protection Agency, Region II, Permits
Administration Branch, 26 Federal Plaza, New York, N.Y., 10278
and the Puerto Rico Environmental Qual ity Board, Santurce,
Puerto Rico, 00910-1488 ..



ATTACHMENT 6

QUALITY ASSURANCE PLAN
FOR LABORATORY ANALYSIS AND

FIELD INSTRUMENT MAINTENANCE
PONCE MUNICIPAL LANDFILL

PONCE, PUERTO RICO
Revision 1
April 1989

r

r

883-3643





SAMPLES COil feTED JUSTEQ IN SfOUENCE COIl [elm)

JSUB- ANALYSIS TYPE AND SIZE OF' TYPE AND AMOUNT OFSAMPLE REQUIRED SAMPLE CONTAINER FlLTER SIZ£ PRESERVAnVE ADDED
1
2
3
4
5
6

INTtRNAL TEMPERAllJRE OF F1El.O CONTAINER _

INTtRNAL TEMPERATURE OF SAMPLE SHUTlLE _

TRANSPORTER NAME: .......- ...-,- _

NAME OF LASORATORY TO PERFORM ANALYSIS _

REMARKS: _

SAMPLING METHOD 1 (CHOOSE ONE)

AIR-UFi PUMP
BAILER - PVC
- STAINLESS STEEL
- TEFlON
KEMMERER

PERISTALnc .PUMP
PISTON PUMP
SUBMERSIBLE PUMP
sucnos UFT PUMP
OlHER (SPECIFY)



'-I-v-..,-n-...---.--
~ ~MPLE COLLECTION ""ORM

~

-- PROJECT REF'.: ----------- PROJECT NO.: _
f . '"\ • ~

WEATHER CONPIDONS

PROJECT REF.: CLOUD COVER PREClPITAnON: _

SAMPLE 'INEORMADON

SAWPLE NO.: SAMPLE LOCAnON: _

SAMPLE OATE.: nWE SAMPLEO BY: _

NONITORING PROGRAM ( •• 9- DETECn~. COMPUANCE) ......:.. _

,
IMMISCIBIi UOUID MONITORING

DETEcnON TECHNIQUE

n.tMISClBLE PHASE DETECTED? 0 YES 0 NO
DEPlH TO IMMISCIBLE PHASE/lHICKNESS _

SAWPLE WE'THOO1
VOLUt.t£ REC£JVED
SAWPLECONT~N~ _

WATER SAMPLE

SAt.CPLE ME'THOD1
1tCI-INlQUE USED TO MEASURE DEPlH TO WATER _

WATER LEVEL BEFORE PURGING

PURGING t.tE'THOD1: 0 YES C NO
VOLUt.tE OF' WAm REMOVED BEFORE SAMPUNG: _

WATER LEVEL AF'TER SAMPUNG: _
~P~AN~~SAMP~ _

DEPlHroBorroM ~~ ------ _

ElM MEASUREMENTS

PAl!AMmR UNIT BtpUCAJ[ ,

pH STANDARD

SPEC. CONO. UNHOS/CW

SALINITY X

'TEMPERATURE C

TURBIDITY N.T.U.

REPUCAJ[ Z !£PUCAJ[ 3 REPUCAJ[ 4

OATE,tnME , , ,.
I I I

(lJ. ~Old.r A•• oclat••
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TABLE 1
PRESERVATION AND HOLDING TIME REQUIREMENTS

MALYT[ !!!!!! HOLDING TIME (1)

Solid 7 days
Solid 10 days to extraction.

40 days to analysis
Solid 6 .,.,ths
Solid 6 .,.,ths
Sol1d 6 .,.,ths
Aqueous 10 days

Volatile Organics
Extractable Organics

.Cyanide
Metals
Mercury
Vola~ile Organics

•Extractable Organics Aqueous 7 days to extraction.
40 days to anllysis

Cyanide Aqueous 14 days

Metals (unftltered) Aqueous 6 .,.,ths

.Metals (ftltered) Aqueous 6 .,.,ths

Mercury Aqueous 26 days

PRESERVATION
cool. 4 degrees C
cool. 4 degrees C

cool. 4 degrees C
cool. 4 degrees C
cool. 4 degrees C
low/lledh. conc.:
Hel to pH <2 then
cool. 4 degrees C
low/lledi•• cone.:
coo 1. 4 degrees C
coo 1. 4 degrees C
NaOttpH>12. CI~i.. .
carbonate if S- present
cool. 4 degrees C. HM03.pH<2

filtered(2). cool.
4 degrees C. HNO) pH<2

coo 1. 4 degrees C. HMO) pH<2

NOTE: (1) All holding ti.es are fra. date of s.-ple collection.
(2) Se.ple wtll be ftltered using an 0.45 .icron cellulose ester filter.

Golde, A•• ocl.'"

CONTAINER --_.

2x40 .1 glass Teflon sept••
8 oz. glass

o

8 o,z.,glass
8 oz. glass
8 oz. glass
2x40 .1 glass Teflon sept••

, . 1 gallon lllberglass

low cone.: 1 liter
polyethylene

low eonc.: 1 liter
polyethylene

low cone.: 1.lHer
polyethylene

low cone.: 1 liter
polyethylene
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i Tabl. 2
J PROPOSEDANALYTICALMETHODSFOI THE PARAMETERSAIIALYZED

AT THE PONCEMUNICIPALLANDFILL, PUERTORICO

Method IIUlilers Method lI\llll:lers
( lIot For Appendix IX For Appendix IX

Lebor.tory ESE RADIAII ESE & RADIAN

Vol.til" 624 624 1240··
Acid/ •••• /lleutr.l. 625 625 1270
PeI/OIG.Cl P"ticide. 608 608 aoao
Organophoaphoroua P•• ticides IIA III 8140
Org.nochlorine H.rbicides IIA IIA 8150
Chlorineted Dioxins & Furens IIA IIA 8ZaD

As Arsenic 206.2 206.2 "6010
Cd Cedni UII 200.7 200.7 6010
Cr ChrOllliIJII ZOO.7 200.7 6010
Pb L.ed ZOO.7 200.7 6010
Hg Mercury 245.1 245.1 7470
Se Selenh. 270.2 270.2 6010
Ag SHver 200.7 200.7 6010

• Sb lnti-.ny 200.7 200.7 " 6010
•• '.rylliUli 200.7 200.7 6010
Cu Copper 200.7 200.7 6010
Zn Zinc 200.7 200.7 6010
IIi lIick.l 200.7 200.7 6010
Tl Th.llh. 27'9.2 27'9.2 6010
I. l.riUli IIA III 6010
Co Colbelt IIA IIA 6010
V VenediUli IIA IIA 6010
Fr" &~. CII 9012 9012 "9012
Tot.l CII 335.2 335.3· 9012
C. C.lch.- 200.7 200.7 III
••••••••• I&.- 200.7 200.7 III
I. Sodi&.- 200.7 200.7 IA
I( Pot ••• t&.- 200.7 200.7 IA
Cl Chloride 325.2- 325.3 III
Fe I ron (total) 200.7 200.7 IA
10ft SUl f.,e " 375.4 375.4 IA
~ "'-Pf!ate (total) 365.1 365.1 III
l1li4a-tl. 350.1 350.1 III
1m3 Iftrate 353.1 353.2 U
102 litrite 353.1 353.2 U
Alkalinity 310.1 310.1 U
In Tin U U 7410
S SULfide U U 9030
pH 1ZO.1 1ZO.1 U
Spec If Ie corGlct8nCe 150.1 1SO.1 U

•NOTES: (1) Method rullber. obtained fr •• ESE end R8df., plena
provided In lppendlCM l , I.

(z)U -lot Applicable.
(3)· M.thod number transposed" in the -.nual. Howev.r re •• onabl.

interpretation 'ugg"tI the li.ted _thod rullber.
(4) - Plus di rect injection.
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.FA SOIL SAMPLING

883·3643

••••••••••••••• ········SOIL··························· ····WATER····
•••trill
Spike Rins.te

Duplic.te IlankInvestig.tive Dupl ic.te
Murill
Spike

Trip
Il.,. TOTAL

COVER SOIL
frequency . once

prespecified locuions
Vol.tiles 9 1 1 14

AlBIN 9 o 1 0 13

"eUls 9 0 13

PesU+PCBs 9 0 13

Cy.ni~ 9 1 1 1 1 0 13

Physic.l 5 0 0 0 0 0 5

from HNU scan (provisional number depends on HNU sc.n results)
Volati les 2 0 0 0 0 1 3
AlBIN 2 0 0 0 0 0 2
Meuls 2 0 0 0 0 0 2
Pesu+PCls 2 0 0 0 0 0 2
Cy.nide 2 0 0 0 0 0 2
Physic.l 0 0 0 0 0 0 0.-

borrow pit J~ Di.z
vol.tile, 3 0 0 0 5
AlBIN 3 0 0 0 5

"euls 3 0 0 0 5
PesU+PCIs 3 0 0 0 5
Cy.nide 3 1 0 0 1 0 5
Physic.l 0 0 0 0 0

borrow pit Ponce
Vol.tiles 3 0 0 0 0 4

AlliN 3 0 0 0 0 4

"et.ls 3 0 0 0 1 0 4

PHu+PCI, 3 00 0 0 1 0 4

Cyenide 3 0 0 0 1 0 4

Physic.l 0 0 0 0 0 1

SUlTOTAL 92 10 5 5 15 2 129

SOIL IENEATH
f requenc:y • once

6 Tnt pits at 2 dlpths (.ore SlllPln .y be taken if cont_ination ia enclU'terecl)
vol.tiln 12 2 1 1 1 1 18
AlliN 12 2 1 1 1 0 17
Met.ls 12 2 1 1 1 0 17
Pests+PC" 12 2 1 1 1 0 17
Cy."hle 12 2 1 1 1 0 17
Physical 4 0 0 0 0 0 4

SUlTOTAL 64 10 5 5 5 1 90
••

NOTE: (1) NuN:Ier of rinsate end trip blanks depend on the .fpllnt UlecI end lUlber of SlllPln ahutUn UIecI.
(2) AlliN ••• ns acid end blse/neutral elltract.tl~.
_0 Pests ••• ~ the Priority Pollutant pesticides •
.....,.P_~"~.ns the Priority Pollut."t polychlorinatecl tliphenyl .roclors.



Apri l 1989 Table 4
GROUNDWATER SAMPLING

Investigative Duplic.te
Matrix
Spike

linsate Trip
Blank Blank

Field
Il.nk

Matrix
Spike

BASELINE MONITORING
frequency . once

Vol.tiles 6
AlBIN 6
Met.ls 6
PesU+PCBs 6
Cy.nide 6
Non PPs 6

SUBTOTAL 36

0 ,
1. 0 0

0 0
0 0, 0 0

0 0 0 0 ,
6 5 5 0 6

BACKGROUND MONITORING
frequency· 4 quarters only· types of

Volatiles 6
AlBIN 6

sa~les depends on those chosen for
100 o 0o 0o 0
'00
500

the detection monitoring
01'o 0o 0o 0
001
o 5

Metals
Pests+PCBs
Cyanide

6
6
6

30SUBTOTAL

DETeCT ION iIo.u TOR ING
frequ~y • semi·annually

volatiles 6
AlBIN 6
Metals 6

types of s~les depends on those specified on the detection lIIOI'Iitoring
, 0 0 0 , 1

000 0
000 0o 000

, 0 000 ,
5 000 5

PesU+PCBs
Cyanide

6
6

30SUBTOTAL

COMPLIANce MONITORING
frequency· quarterly sampling· sample annually for all Appendix IX per•••ters,

other 3 quarters s.-ple for the specified per•••ters on the cOMpliance lIIOI'Iitoring
6 1 0 0 0 1 1
6 1 000 0 1
6 0 0 0 0
6 0 0 0 0

000 0
000 0
000 0
000 0
000 ,

Vol.tiles
A/IIN
Metals
Pesu+PCBs
Herbs 6
Dioxins 6
Cy.nide 6
Other (1, 6 ,

S..;BTOiAL 41 a

NOTES: (1) Other Appendfx IX per_ter ••

(2) A/I/N _ens acid and bII.e/neutr.l extractabl •••
PP .ana Priority Pollutant ••
Pests .ens the Priority Pollutant pitatfcidel.
PCls •• ns the Priority Pollutant polychlorinated biphenyl .reclors.

183·3643

TOTAL

,,
10
10
10
10
S

59

list
9
8
8
8
S

41

list
9
8
8
8
8

41

1
1
a

list. ...
9 :

:

a
a
s
a
a
s
a

65

(3) N~r of rinsate .nd trip blanks depend on the ~ipllletlt useel and rulber of samples shuttles used.
I

(4) NloIICerSof s~les .re bIIlad on • lIIOI'IitoringIyst_ cCll!lPi'iHdof 6 •••lli•

. (
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SURFACE WATER SAMPLING

I

Investigative Oupl icate
"atrix
Spike

••atrix
Spike

Oupl icate
TripII.,. Field

Ilank TOTAL
IASELINE MONITORING

fr~y . once
Volatiles

0 6AlliN
0 0 5Metals
0 0 5Pe.u·PCB.
0 0 5Cyanide 1 1 0 0 5Non PPs 1 O· 0 0 0 1 3SUBTOTAL 6 6 5 5 0 6 29

BACKGROUND AND DETECTION MONITORING
frequency as groundwater monitoring if stream is ruming parameters a. on the detection monitoring li.tVolatiles 1 1 0 0 0 1 1 4AlliN 0 0 0 0 1 . 3••etals 0 0 0 0 .1 3Pe.u·PCBs 1 0 0 0 0 3.Cya,wde 1 1 0 0 0 0 1 3SUBTOTAL 5 5 0 0 0 5 16

COMPLIANCE MONITORING
frequency· semi ·arnually if stream is rllV'ling par~ter. a. on the COMpliance .onitoring listVolatiles 0 0 0 1 , 4AlBIN 0 0 0 0 3••etals 0 0 0 0 1 3Pests.PCBs 0 0 0 0 , 3Herbs 0 0 0 0 1 3Dioxins 1 0 0 0 0 , 3. Cyanide 1 1 0 0 0 0 , 3SUBTOTAL 7 7 0 0 0 1 7 22

NOTES:
(1) A/IIN •••ens acid end base/neutral extractabl •••

PP •••an. Priority Pollutant ••
Pests •• ans the Priority Pollutant pesticides.
PCI•• ans the priority pollutant ·polychlorinatlCl biphenyl arcelor ••

. - ....• ---- ..-'-~.--.-
1

, .,



Apri I 1919 883-3643

hble 6
MISCELLANEOUSQA SAMPLES·

Municipel Drill Rod
Water Rinsate
SMPle hllple

WELLINSTALLATION(WATER)
Volat ile. 1
AlBIN
Metals
Pests+PCBs
Cyanide
Non PPI 1

SUBTOTAL 6 6

Drill Trip
Cuttings Ilanlc

##

WELLINSTALLATION(SOIL)
Volatile. 3 3
AlBIN 3 0
Metals (Total) 3 0
Cyanide (Total) 3 0

SUITOTAL 12 3

S~ Liner
Rinsate Trip
SMPle I lank

SUMPLINER (WATER)
Volatil •• 1
AlliN 0
••etall (Totll) 0
Cyanide (Totll) 0

SUBTOTAL 4 1

NOTES:

Trip Field
I lank I lank TOTAL

1 1 4
0 1 3
0 1 3
0 3
0 3
0 3

6 19

Totll

6
3
3
3
15

Field
Ilanic Total

3
2

1 2
1 2
4 9

(1) AlIiN/.ana acid and bI.e/neutrll extractlbl •••
" .ana Priority Pollutants.
P•• t. -..nI the Priority Pollutant pesticides.
Pel •• ana the priority pollutant polychlorinated biphenyl .roclor ••

(2) Num.r of Drill Cuttinp 5-.1•• ~.depe ••dlnt on the ruDer of borings drilled •

.'
.---. .~- --.~-..---..- .."--,,,--
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3.3.6 Field Instrument
Malntenance

Calibration and Preventative
I

Field instrument calibration"and preventative maintenance are
included in Appendices 0 and E of this document.

GOLDER ASSOCIATES INC•
j

1"-
• .1

."

Jeff;~y J~C. Paul, P.G.
Senior Hydrogeochemist
JJCP/WRS:rcs

W. Randall ,Sullivan, P.E.
Associate

..

.'
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The above blanks and duplicates are considered adequate with
the proposed·monitor~n9 system, as described in Reference 8.
This section will be reviewed and appropriate revisions will
be made if any change in the monitoring network is
implemented.

3.3.4 Sample Custody
.The field custody procedures are noted in the Groundwater.
Monitoring Plan (Reference 8). The chain-of-custody form to
be used is that in the Radian Plan.

3.3.5 Data Reduction Validation and Reporting
The standard deliverable, required from the laboratory, will
connin the sample number , laboratory sample identification
number, result, unit, detection limit, and the appropriate
laboratory qualifiers. The Radian Plan will govern the
internal laboratory work for the MQA. All potential
analytical problems will be discussed with the prime
contractor (Golder) and a narrative will be sent to US EPA as
appropriate. Data will be transferred from the laboratory to
the prime contractor (Golder) by disk ~here it will be
incorporated into a relational and/or flat file database. The
data will be reported to US EPA in tabular form' with a
narrative discu.sing the complete s••pling and analysis
event. Further inforaation is included in Sections 8.0; 9.0
and 10.0 of the Groundwater Monitoring Plan (Reference 8).

to

GOlcletAaIoclltn
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3.3.1 Applicability and Methodologies
The MQA will be used for all groundwater monitoring except
the baseline monitoring sampling for Priority Pollutants, as
described in the Groundwater Monitoring Plan. The methods
used will be those stated in Table 2.

3.3.2 Sample Container, Preservative Technigues, HoldingTimes
Table 4-1 of the Radian Plan (see Appendix A) "lists the
containers, preservation techniques and holding times that
would be used on water samples analyzed by Radian as part 'of
the MOA.

3.3.3 Sampling Blanks and Duplicates.
o ". Trip blanks will be 40 ml VOA vials with Teflon septa

lids. The vial. will be filled with analyte-free or
BPLC grade water at the laboratory and accompany the
bottles from the laboratory, into the field and back to
the laboratory. Trip blanks will be taken when aqueous
samples are analyzed for volatile.. The trip blanks
will be taken at a frequency of one per day per aqueous
matrix or one per .hipment, whichever i. more frequent.
Trip blanks will be analyzed for the volatile organic
compounds for which investigative .ample. are being
analyzed at a frequency of at lea.t one per aqueous
matrix per week or per .ampling event, whicheverfrequency is greater.

o Rinsate blanks will be obtained a. specified in thesampling plans.
o One duplicate will be obtained for" every samplingevent.
o If a r.sampling is necessary a sample may be split withanother commercial laboratory.
o Splits for use by the US EPA Region II will be obtainedas requested.
o Tables 4 and 5 list the typ.s of samples by matrix.
o Table 6 lists additional sAmples and sampling blanks to

be taken during the field program as described inReference 8.

GOlde'Aaocl ••••
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and the prime contractor (Golder). Golder will also validate
the data using US EPA, "Laboratory Data Validation,
Functional Guidelines for Evaluating Organics Analysis,"
(Reference 4) and US EPA Region II "Evaluation of Metals Data
for the Contract Laboratory Program" (Reference 5).

QC summary sheets, results and narrative will be supplied ~o
US EPA Region II. Raw data will not be included. Data will
be transferred from the laboratory to the prime contractor ..
(Golder) by disk where it will be incorporated into a
relational and/or flat file database. The data will be
reported to US EPA in tabular form with a narrative
discussing the complete sampling and analysis event. Further
information is included in the sQil sampling plans
(ReIerences 6 and 7) and in the Groundwater Monitoring Plan
(Reference 8).

3.2.6 Field Instrument
Maintenance Calibration and Preventative

Field instrument calibration and preventative maintenance are
included in Appendices 0 and E of this document.

3.2.7 Miscellaneous ::

QA will not be run by the batch .ethod, but instead on
project specific samples as specified by the CLP procedures.

3.3 Monitoring QA (MQA)
The Radian plan provide. for the complete laboratory
procedures, chain-of-custody, and sample container labeling
for the MOA, and is included as Appendix A. The actual
methods to be used are shown in Table 2•

• •
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o Rinsate blanks will be obtained AS specified in thesampling plAns•.
o One duplicate will be obtained per 10 investiqative'samples.
o If a resampling is necessary a sample may be split withanother commercial laboratory.
o Splits for use by the US EPA Region II will be obtain~das requested.

. .o Additional OA samples will be obtained to allow for eLP
SOW Matrix Spikes etc.

o Tables 3, 4 and 5 list the types of samples by matrix.
o Table 6 lists additional samples And sAmpling blanks to

be tAken during. the Field progrAm as described in
Reference 8•.'

The above blAnks And duplicates are considered adequAte with
the proposed monitoring system and the proposed soil sampling
events (see References 6, 7, And 8). This section will be
reviewed And AppropriAte revisions will be aade if Any chAnge
in the monitoring network is implemented.

3.2.4 SAmple Custody
The field custody procedures A.re noted in the GroundwAter
Monitoring Plan (Reference 8) and in the soil SAmpling plAns
(References 6 and 7). The chain-of-custody form to be used is
presented in the Radian Plan. Each shipment containing soil
will be accompanied by a USDA permit label, provided by the
laboratory. The laboratory. permit is included with the QA
Plan in Appendix A.

3.2.5 Data Reduction Validation and Reporting
DeliverAbles from the laboratory-wilicontain all ele.ern;sof' -

.~. --- -,.."'-..> -. -.---

a CLP package, but·will not necessarily _e presented on the
CLP forms. DAta reduction and validation wil'l be in
accordance with CLP SOW's and will be reviewed by both Radian

Golder Auocle •••


